In this paper, the NDVI time-series collected from the study area between year 2003 and 2005 of all land cover types are plotted and compared. The study area is the agricultural zones in Banphai District, Khonkean, Thailand. The LANDSAT satellite images of different dates were first transformed into a time series of Normalized Difference Vegetation Index (NDVI) images before the investigation. It can be visually observed that the NDVI time series of the Idle Agriculture Land (IAL) has the NDVI values closed to zero. In other words, the trend of the NDVI values remains, approximately, unchanged about the zero level for the whole period of the study time. In contrast, the non-idle areas hold a higher level of the NDVI variation. The NDVI values above 0.5 can be found in these non-idle areas during the growing seasons. Thus, it can be hypothesized that the NDVI time-series of the different land cover types can be used for IAL classification. This outcome is a prerequisite to the follow-up study of the NDVI pattern classification that will be done in the near future.
I . Introduction
Idle Agriculture Land (IAL)* is a serious issue for developing countries such as Thailand. The expanding size of Thailand's IAL directly links to major economic problems of the country (e.g., the lost of the national income from the agricultural sector, the decline in agricultural employment, poverty). According to the Thai government's report [1] , the country has, in total, 12,000 KM 2 declared as IAL. The government has thus implemented a number of spatialbased measures to solve this IAL problem. Most of these government's measures started with an estimation of the locations and sizes of the IAL and then followed by a launch of tailor-made land management policies [1] . (*Agriculture lands that are not under any production/cultivation that is set at rest for a time period more than one year) It has been verified by many researchers that remote sensing technology is a cost-effective tool for location-based crop and vegetation studies [2] [3] [4] [5] [6] [7] [8] [9] [10] . It significantly helps shorten the study time, thereby reducing the expense of the fieldwork. Even if the capabilities of remote sensing for spatial-based agricultural studies have been confirmed [11] , there are very few direct studies that apply remote sensing to the IAL problems. So far, in Thailand, we can only find one effort that used remote sensing for identifying the IAL [12] . The study used a False Color Composite method to transform a series of multispectral satellite images, and then visually interpreted them. Unfortunately, this method is not popular by modern standards of remote sensing as it solely depends on subjective decisions of the interpreter. Additionally, it is quite laborious if the size of the study areas is large.
Therefore, this study intends to demonstrate a more subjective method to deal with the IAL problem. The proposed technique utilizes the NDVI time-series derived from multi-date LANDSAT satellite images. The study area is agricultural zones of Banphai District, Khonkean, Thailand. The NDVI time-series of different land cover types is to be plotted and compared. However, the results of this study cannot be used to make any conclusion whether the IAL can be discriminated from its surroundings. The follow-up study on the NDVI pattern classification is required before the conclusion can be made.
Il. Study Area
The study area depicted in Figure 1 is the agricultural zones in Banphai District, Khonkean, Thailand (16°3′36″N, 102°43′51″E, 477.7 KM 2 ). The background soil character is dominated by a sandy clay texture. The quality of the soils is being degraded by the salinity and erosion problems. Three major crops of this area are rice, sugar cane, and cassava. Banphai is one of the agricultural areas that are now facing with the IAL problems. 
III. Satellite Imagery
Twelve multi-date LANDSAT images listed in Table 1 are used for this study. All of them are of Path 128/Row 49. The images were rectified and geo-referenced to the WGS 84 datum on the UTM coordinate system (Zone 48N).
IV. NDVI Time-series
All of the LANDSAT satellite images were transformed into an NDVI time-series following the equation below.
Band 4 of the LANDSAT images were input as the NIR variable, and Band 3 were placed at the R variable of the equation.
V. Results & Discussion
The NDVI time-series collected from the study area between year 2003 and 2005 of all land cover types are plotted and compared in this section. Firstly, the NDVI time series of rice paddy fields is plotted in Figure 2 . The NDVI pattern of the rice paddy fields varies up and down throughout the years of study. The variation agrees with the local crop calendar as it increases during the growing periods and reaches the peaks just before the cultivation periods. These peaks can be clearly noticed at 27 Sep 2004 and 1 Nov 2005 in the plot. Secondly, the NDVI pattern of the cassava fields plotted in Figure 3 is different from the pattern of the rice paddy fields. According to the local crop calendar, the majority of the farmers grows the cassavas around the mid of the years. This activity is responsible for the peaks of the NDVI patterns at 27 September 2004 and 13 June 2006. However, it is clear that the variation also has other peaks scattered throughout the years. This is because the minority of the farmers grows the crop at different times of the years as reported in the crop calendar.
Thirdly, the repetition of the NDVI pattern of the sugar cane is noticeable in Figure 4 . The peaks of the NDVI values can be found at the end of each year. Then, the NDVI values drop to the near-zero values. According to the local crop calendar, these drops reflect the cultivation phases of the sugar cane. Fourthly, the NDVI time series of grass lands is plotted in Figure 5 . The NDVI response of the grass lands is similar to the NDVI pattern of the sugar canes. The peaks of the NDVI values can be noticed at the end of each year. This pattern reflects seasonal variations of the grass as it gains the maximum level of biomasses at the end of the year.
Next, the NDVI time series of the IAL is plotted in Figure 6 . The characteristic of the NDVI curves captured from the IAL is different from the NDVI curves captured from the other land cover types. The NDVI pattern of the IAL areas stays at the level of low NDVI values. Lastly, the mean of every plot is plotted against each other in Figure 7 . The NDVI curve of the IAL can be visually spotted as it has the lowest NDVI values.
VI. Conclusion
This NDVI time-series of 5 different land cover types were plotted and compared in this study. It is clear that the NDVI pattern of the IAL can be separated from the NDVI patterns of the other land cover types. Additionally, it is found that the NDVI patterns also agree with the local crop calendar. In other words, the ups and downs of the curves respectively reflect the high and low of the biomass levels of the crops. This outcome is a prerequisite to the followup study of the NDVI pattern classification that will be done in the near future. 
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